Specific changes in cerebral second messenger accumulation underline REM sleep inhibition induced by the exposure to low ambient temperature.
In the rat the exposure to an ambient temperature (Ta) of -10 degrees C induces an almost total REM sleep deprivation that results in a proportional rebound in the following recovery at normal laboratory Ta when the exposure lasts for 24 h, but in a rebound much lower than expected when the exposure lasts 48 h. The possibility that this may be related to plastic changes in the nervous structures involved in the control of thermoregulation and REM sleep has been investigated by measuring changes in the concentration of adenosine 3':5'-cyclic monophosphate (cAMP) and D-myo-inositol 1,4,5-trisphosphate (IP(3)) in the preoptic-anterior hypothalamic area (PO-AH), the ventromedial hypothalamic nucleus (VMH) and, as a control, the cerebral cortex (CC). Second messenger concentration was determined in animals either stimulated by being exposed to hypoxia, a depolarizing condition that induces maximal second messenger accumulation or unstimulated, at the end of a 24-h and a 48-h exposure to -10 degrees C and also between 4 h 15 min and 4 h 30 min into recovery (early recovery). At the end of both exposure conditions, cAMP concentration significantly decreased in PO-AH-VMH, but did not change in CC, whilst changes in IP(3) concentration were similar in all these regions. The low cAMP concentration in PO-AH-VMH was concomitant with a significantly low accumulation in hypoxia. The normal capacity of cAMP accumulation was only restored in the early recovery following 24 h of exposure, but not following 48 h of exposure, suggesting that this may be a biochemical equivalent of the REM sleep inhibition observed during 48 h of exposure and which is carried over to the recovery.